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Effect of Alloy Additions in Hot Dip Galvanizing Bath on
Corrosion Behavior of Hot Dip Zn Coated Layer

Man Been Moon, Seung Soo Cha

Dong Bu Steel Co. Ltd, Technical Research Laboralories, Surface Treatment Team, Incheon 404-250

Alloy-added Zn sheets with 0.5mm thickness were produced through melting and hot rolling
procedures in order to investigate the effect of the alloy additions in a hot dip galvanizing
bath on the corrosion hehavior of the hot dip Zn coated layers employing wet exposure
tests and salt spray tests. The tensile fractured surfaces of the Zn alloy sheets after the wet
exposure tests and the composition of the corrosion products after the salt spray tests were
analyzed by SEM, AES and XRD. The following results were obtained.

(1) When Pb content in some alloys was more than 0.02%, severe intergranular corrosion
deterioration was observed with increasing exposure time during the wet exposure tests. Also
from the atmospheric aging and impact tests of the galvanized sheets from CGL{Continuous
Galvanizing Line), it was proved that the hot dip Zn coated layers containing 0.08% Pb
were very susceptible to intergranular corrosion deterioration while the Pb-less Zn coated
layers were not affected at all.

(2) When Mg was added to the alloys containing Pb, intergranular corrosion attack became
more distinctive due to instability of magnesium plumbide(Mg,Pb) formed at grain bounda-
ries.

(3) The addition of Mg to the alloys was greatly effective in decreasing the corrosion
rate of the specimens exposed to the salt spray tests. From XRD analyses, it was found
out that Mg had a stabilizing effect on the formation of the less conductive corrosion product,
Zn(OH),, as compared to ZnO.
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Table 1. Chemical compositions of the Zn alloys analyzed by AA.

Conposition(wt. %)

Specimen No.

Al Pb Mg Sb Fe Sn, Cd etc.
- 0.220 Tr. Tr. Tr. 0.018 T
2 0.208 0.022 Tr. Tr. 0.026 Tr.
3 0.207 0.041 Tr. Tr. 0.037 Tr.
4 0.177 0.080 Tr. Tr. 0.053 Tr.
5 0.183 Tr 0.118 Tr. 0.045 Tr.
6 0.178 0.080 0.115 Tr. 0.069 Tr.

*Tr. . Trace.
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Fig. 3. Effect of Pb content and exposure time on
yield point of Zn alloy sheets after wet exposure
test((50C, 98% RH).
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Fig. 4. Effect of Pb content and exposure time on
elongation of Zn alloy sheets after wet exposure
test(50C, 98% RH).

(c),
soim g

T

(e 24 359 Ao thsle] A%
SEME Abg-3te] gk Aabolct, Pb
gaFo]l w3 #F23dg; A aA 7] A4E geige)
) ez} Uit e 23ele A4 s g
Hell X slA#y Pz FAstA wsn Y=
A& & 4 ek, C. W. Robert $¥-& Cast Zn-Al

Alloyell S & 2ALE $8ke] Al &4 s}ell 4 P, Sn,
Cd 59 A7lell o AR 22842 v
Hholnh, I8 S 27) AAE HEst dee
Al SLE- A7t 22k A 817 wf Fof o] A&l 2 H 5}
A AEL A DAY ER A el wE Al
A =) il A o] 2 gheh A shol]. Al
BlE 5 Abstehe H A a4 wo) £ g) Ao P
2 EeEe] EAsA Hw WY o8 znE
AlRLEH 9 RAET B 7p54]7)E slog qots)
Ack. dif FE 50 AlF @4 0.1% 014 9 &
Pb 7} A& zAbetgd e vl lAI Ao 1) 3}e]
Z7] A=l 4% Alo] AnodeZ Zn7} Cathode 2
ol FAS2 SFubo s A" OH o
2o 284 Ale] ¥FeisE T d A o) Phr}
Cathode, Zn”} Anode7} 5= 3} & 7}z] 2 2L 4] 0]
A= Aoz »ag up gl

Fig. 6, Fig. 7 ¥ Fig. 82 Pb-less(Pbd+af :
Trace) % 0.08% Pbs &+-3t& 2| #Hell 0.01% 7}
e Mgel A7Hsl 74 $-9] 82854 A 7bol @} &
A=, FEH 9 A5
o},

o el e ﬁﬂﬁg%ﬁﬂa@ﬂﬂ%
el Ktk 0.08% ¢ PhE F43te

%ﬂﬁﬁwhﬁﬂﬁﬂﬁn~a¢ﬂ%ﬂ%ﬁ§W%
Holw 53] Mg& 713 A% 250be| 2+ 3]
H3ts & d4E L3 F9) Fig 99 (a). (bl
1 sk o] Aol vbeh k. MgA hel 9o )
27 vl Al st E o] Qe Ao et 27 Q%
dEot FEAe] A4 A9E st 29 o
(b) 2] 7% 25ukell A9 /1A Ao g 9
et H4E RedF T gleh, Zno] WAJAd o
Mge] 7} 4 e e Frlare ge Az
59 #AEo] AT gom AT etz
A A EF] Nitel &8, AFE T 9, T

AN
i

)

AAZ Mge ¥5%] §1¢ 49 Zn Alloy2] Wl
ARAA W BN Fare] 2 E g 7] A



4 ARFEF PHUSL HAEF R FAAFA cAE A

15

0 Weeks 2 Weeks 4 Weeks
(a)
(b)
(¢c)
(d)
| i v W

Fig. 5. Fractured surfaces of Zn alloy sheets, according to Pb content & exposure time, by tensile
test after wet exposure test(SEM, X150).

(a) : Pb-less(Table 1, Specimen No. 1) (b) : 0.02% Pb(Specimen No. 2)

(c) : 0.04% Pb(Specimen No. 3) (d) : 0.08% Ph(Specimen No. 4)
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Fig. 6. Effect of Mg addition and exposure time
on tensile strength of Zn alloy sheets after wet
exposure test(50C, 98% RH).
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Fig. 7. Effect of Mg addition and exposure time
on yield point of Zn alloy sheets after wet exposure
test(50T, 98% RH).
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Fig. 8. Effect of Mg addition and exposure time
on elongation of Zn alloy sheets after wet exposure
test(50T, 98% RH).
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Fig. 9. Fractured surfaces of Zn alloy sheets, according to Mg addition with Pb & exposure
time, by tensile test after wet exposure test(SEM, X 150).
(a) : Pbless+0.118% Mg(Table 1, Specimen No. 5) (b): 0.08% Pb+0.115% Mg(Specimen No. 6)
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Class, Appearances of Gl Samples after Ball Impact & Taping Test
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Fig. 11 Results of Ball Impact & Taping Test of Regular & Zero Spangle Gl after Atmospheric
Aging Test ( T: Thickness, C/W: Coating Weight )
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Fig. 13. Surface appearances of the corroded Zn alloy sheets after salt spray test.
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